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(54) DEFLECTION ANGLE DETECTING DEVICE FOR GALVANO-MIRROR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a deflection 
angle detecting device precisely detecting a deflection 
angle of a deflection mirror. 

SOLUTION: A galvano-mirror turning a movable part 
fitted with the deflection mirror 26 through a prescribed 
angular range around a rotary shaft by electromagnetic 
drive is constituted so that an angle detection beam is 
made incident on the deflection mirror 26, and its 
reflected beam is separated to two luminous flux by a 
luminous flux separation means having a separation 
surface whose reflectance is changed according to an 
incident angle. The light quantities of these two luminous 
flux are independently detected by two photodetectors, 
and the deflection angle of the deflection mirror 26 is 
detected by a difference between outputs of these two 
photodetectors. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the suitable technology 
for recognition of the jogging tracking of an optical information record regenerative apparatus 
especially about the deflection angle detection equipment of a galvanomirror. 
[0002] 

[Problem(s) to be Solved by the Invention] Recently, development of the optical-magnetic disc 
equipment with which field recording density exceeds 10G bit / (inch) 2 is progressing. With this 
equipment, what the incident angle of the laser beam bunch over the object optical system 
formed in the direction which intersects the truck of a magneto-optic disk at the point of the 
arm for flutter rotated, for example is finely tuned by deflection means, such as a galvanomirror, 
and performs jogging tracking correctly on 0.34 micrometers and narrow track pitch level is 
considered. In this case, in order to realize jogging tracking, it is necessary to detect the amount 
of mirror rotation of a galvanomirror. 
[0003] 

[Means for Solving the Problem] This invention is made to make in view of the above 
backgrounds, invention of a claim 1 In making it the predetermined angle range rotation 
galvanomirror [ moving part / which attached the deviation mirror by drive ] centering on the 
axis of rotation electromagnetism — A flux of light separation means to have the separation side 
where incidence of the angle detection light is carried out to the aforementioned polarization 
mirror, and a reflection factor changes the reflected light according to the degree of incident 
angle separates into the 2 flux of lights. It is characterized by detecting independently the 
quantity of light of these 2 flux of lights by two light sensitive cells, and detecting the deflection 
angle of the aforementioned deviation mirror according to the difference of the output of these 
two light sensitive cells. 
[0004] 

[Embodiments of the Invention] First, near-field record proposed to the rise of the demand to 
the external storage accompanying the hard and soft progress which coils round a computer in 
recent years, especially a demand in mass storage capacity (NFRnear field recording) The 
outline of the magneto-optic-disk record regenerative apparatus using the play back system 
called technology is explained with reference to drawing 1 or drawing 5 . 

[0005] Drawing 1 is the whole optical disk unit schematic diagram. The axis of rotation of the 
spindle motor which an optical disk 2 does not illustrate to disk drive equipment 1 is equipped. 
On the other hand, in order to reproduce or record the information on an optical disk 2, it is 
attached so that the rotation (flutter) arm 3 may become parallel to the recording surface of an 
optical disk 2. This rotation arm 3 serves as a rotatable by making the axis of rotation 5 into the 
center of rotation with the voice coil motor 4. The risen [ to surface ] type optical head 6 in 
which the optical element was carried is carried at the nose of cam which counters the optical 
disk 2 of this rotation arm 3. Moreover, the light source module 7 equipped with the light source 
unit and the light-receiving unit is arranged by the about five axis of rotation of the rotation arm 
3, and it has become it with the composition driven united with the rotation arm 3. 
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[0006] Drawing 2 and drawing 3 explain the point of the rotation arm 3, and explain the risen [ to 
surface ] type optical head 6 in detail especially. The risen [ to surface ] type optical unit 6 is 
attached in the flakes shear beam 8, counters an optical disk 2 and is arranged. Moreover, the 
flakes shear beam 8 has fixed on the rotation arm 3 by the other end, and is pressurizing in the 
direction which contacts the surfacing optical unit 6 of a point to an optical disk 2 by the elastic 
force of the flakes shear beam 8. 

[0007] The risen [to surface ] type optical unit 6 consists of the surfacing slider 9, an objective 
lens 10, a solid emersion lens (SIL) 11, and a magnetic coil 12, and carries out ******** which 
completes the parallel laser beam bunch 13 by which outgoing radiation was carried out from the 
light source module 7 on an optical disk 2. Moreover, it rose in order to lead the aforementioned 
laser beam bunch 13 to the point of the rotation arm 3 at the risen [ to surface ] type optical 
unit 6, and the mirror 31 has fixed. A refraction operation of an objective lens 10 converges the 
laser beam bunch 13 which carried out incidence to the objective lens 10 by the starting mirror 
31. The solid emersion lens (SIL) 1 1 is arranged near [ this ] the condensing point, and an optical 
disk 2 is made to irradiate by making the aforementioned convergence light into the still more 
detailed EBANESSENTO light 1 5. 

[0008] Moreover, the magnetic coil 12 for recording by the magneto-optic-recording method is 
formed in the circumference of the solid emersion lens (SIL) 1 1 facing the optical disk 2, and a 
magnetic field required at the time of record can be impressed now on the recording surface of 
an optical disk 2. By this EBANESSENTO light 15 and magnetic coil 12, it becomes the high- 
density record to an optical disk 2, and reproducible. In addition, the risen [ to surface ] type 
optical unit 6 carries out minute amount surfacing by the airstream by rotation of an optical disk 
2, and follows the face deflection of an optical disk 2 etc. For this reason, the focus control 
(focus servo) of the objective lens which was required of the conventional optical disk unit is 
unnecessary. 

[0009] The flux of light hereafter led to the light source module 7 carried on the rotation arm 3 
using drawing 4 and drawing 5 and the risen [ to surface ] type optical unit 6 is explained in 
detail. The rotation arm 3 carried the risen [ to surface ] type optical unit 6 in the point, and the 
drive coil 16 for driving a voice coil motor 4 has fixed it to the other end. A drive coil 16 is a flat- 
like coil, into the magnetic circuit which is not illustrated, it sets an opening and insertion 
arrangement is carried out. if the axis of rotation 5 and the rotation arm 3 are concluded by 
bearings 17 and 17 free [ rotation ] and current is impressed to a drive coil — electromagnetism 
with a magnetic circuit — the rotation arm 3 can be rotated by making the axis of rotation 5 into 
the center of rotation by operation 

[0010] Semiconductor laser 18, the laser drive circuit 19, a collimate lens 20, the compound 
prism assay 21, the laser-power monitor sensor 22, the reflecting prism 23, the data appearance 
sensor 24, and the tracking detection sensor 25 are arranged at the light source module 7 
carried on the rotation arm 3. The laser beam bunch of the emission flux of light state emitted 
from semiconductor laser 18 is changed into the parallel flux of light by the collimate lens 20. For 
have the shape of an ellipse from the property of semiconductor laser 18 and narrowing down a 
light beam minutely on an optical disk 2, since it is inconvenient, it is necessary to change the 
cross-section configuration of this parallel flux of light into an approximate circle form cross 
section. For this reason, the cross-section configuration of the parallel flux of light is 
orthopedically operated by carrying out incidence of the parallel flux of light of the shape of a 
cross-section ellipse by which outgoing radiation was carried out from the collimate lens 20 to 
the compound prism assay 21. 

[0011] Plane-of-incidence 21a of the compound prism assay 21 forms the predetermined slant 
face to an incident-light shaft, and can operate the cross-section configuration of the parallel 
flux of light orthopedically in an approximate circle form configuration from the shape of an 
ellipse by making an incident light refracted. The laser beam bunch operated orthopedically 
progresses and carries out incidence of the inside of the compound prism assay 21 to 1st one- 
way mirror side 21b. Although it is set up in order that 1st one-way mirror side 21b may lead the 
information acquired from the optical disk 2 to the data appearance sensor 24 and the tracking 
detection sensor 25, the duty which separates the flux of light to the laser-power monitor 
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sensor 22 for detecting the output power of the laser by which outgoing radiation was carried 
out from semiconductor laser 18 in the outward trip is achieved. 

[0012] Since the laser-power monitor sensor 22 outputs the current proportional to the 
luminous intensity which received light it can stabilize the output of semiconductor laser 18 by 
returning this output to the laser-power control circuit which is not illustrated. The laser beam 
bunch 13 with the approximate circle form cross-section configuration by which outgoing 
radiation was carried out from the compound prism assay 21 is irradiated by the deviation mirror 
26, and the travelling direction of the laser beam bunch 13 is changed. This deviation mirror 26 
has clung to the GARUBANO motor 27 which sets a shaft perpendicular to space as a rotation 
center, and can shake the laser beam bunch 13 now in the direction parallel to space the degree 
of minute angle. 

[0013] Moreover, the deviation mirror position detection sensor 28 which detects angle of 
rotation of the deviation mirror 26 is arranged by the GARUBANO motor 27. the laser beam 
bunch 13 which reflected the deviation mirror 26 should pass the 1st relay lens 29 and the 2nd 
relay lens (imaging lens) 30 — it results in the after [ reflection ] surfacing type optical unit 6 by 
the starting mirror 31 The relation between the reflector of the deviation mirror 26 and the pupil 
surface (principal plane) of the objective lens 10 arranged at the risen [ to surface ] type optical 
unit 6 is made for this 1st relay lens 29 and the 2nd relay lens 30 to become a conjugate 
relation, and they form relay lens optical system. That is, when the condensing beam on an 
optical disk 2 shifts from a predetermined truck slightly, by rotating the deviation mirror 26 
slightly, the laser beam bunch 13 which carries out incidence to an objective lens 10 is inclined, 
the focus on an optical disk 2 is moved, and it is an amendment thing. However, when this 
method amends a focus, and the optical distance of the deviation mirror 26 and an objective lens 
10 is long, the movement magnitude of the laser beam bunch 13 which carries out incidence to 
an objective lens 10 becomes large, and there is a case where it stops being able to carry out 
incidence to an objective lens 10. 

[0014] In order to avoid such a phenomenon, even if it sets up the relation between the reflector 
of the deviation mirror 26, and the pupil surface of an objective lens 10 so that it may become a 
conjugate relation and the deviation mirror 26 rotates by the 1st relay lens 29 and the 2nd relay 
lens 30, the laser beam bunch 13 which carries out incidence to an objective lens 10 does not 
move, but it is made possible [ exact tracking control ] for it In addition, access operation over 
the inner circumference/periphery of an optical disk 2 is performed by rotating the rotation arm 
3 with a voice coil motor 4, and only very minute tracking control performs it by rotating the 
deviation mirror 26. 

[0015] It progresses to an outward trip and reverse, it is reflected by the deviation mirror 26, and 
incidence of the laser beam bunch 13 of the return trip which was reflected from the optical disk 
2 and has returned is carried out to the compound prism assay 21. It is reflected by 1st one-way 
mirror side 21b after that, and goes to 2nd one-way mirror side 21c. 2nd one-way mirror side 
21c generates the transmitted light which faces to the tracking detection sensor 25, and the 
reflected light which faces to the data appearance sensor 24, and separates the laser beam 
bunch of a return trip. The laser beam bunch which penetrated 2nd one-way mirror side 21c is 
irradiated to the tracking detection sensor 25, and outputs a tracking-error signal. 
[0016] On the other hand, polarization separation is carried out by Wollaston prism 32, and it is 
reflected by the condenser lens 33 by the reflecting prism 23 after changing into convergence 
light, and the laser beam bunch reflected by 2nd one-way mirror side 21c is irradiated by the 
data appearance sensor 24. The data appearance sensor 24 has two light-receiving fields, by 
receiving two polarization beams in which polarization separation was carried out by Wollaston 
prism 32, respectively, reads the data information currently recorded on the optical disk 2, and 
outputs a data signal. In addition, correctly, the aforementioned tracking-error signal and a data 
signal are generated by the head amplifier circuit which is not illustrated, and are sent to a 
control circuit or an information processing circuit. 

[0017] Next, with reference to drawing 6 -9, the composition of the position detection sensor 28 
of the galvanomirror applied to the above-mentioned disk drive equipment 1 is explained. As 
shown in drawing 6 , the reflector 126 is formed in rear-face (field of field 26a [ which the flux of 
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light injected from the light source module 7 is reflected, and goes to the 1st relay lens 7 ], and 
opposite side) 26b of the deviation mirror 26 (galvanomirror), and the flux of light for angle 
detection is irradiated from the light source 60 towards a reflector 126. The flux of light for angle 
detection is the polarization flux of light of a predetermined direction. Incidence of the flux of 
light reflected by the reflector 126 is carried out to a beam splitter 40, the part is reflected 
towards a light sensitive cell 51 by separation side 40a, and a part penetrates separation side 
40a and is irradiated by the light sensitive cell 52. Here, as for separation side 40a of a beam 
splitter 40, coating from which the reflection factor changes according to the incident angle of 
incoming beams (polarization flux of light) is made. The inclination property (relation between the 
incident angle theta of the flux of light to separation side 40a and a reflection factor) of a beam 
splitter 40 is shown in drawing 9 . 

[0018] If the deviation mirror 26 rotates as shown in drawing 6 - drawing 8 , the angle theta 
which the flux of light and separation side 40a which it is reflected by the reflector 126 
according to it and carry out incidence to a beam splitter 40 make will change, at this time, the 
flux of light (an incident angle theta — responding — a light sensitive cell 51 — P1, P2 or P3, 
and a light sensitive cell 52 — P1\ P2\ or P3') always carries out incidence on a light sensitive 
cell 51 and 52 However, the quantity of light which carries out incidence changes from the 
relation shown in drawing 8 to light sensitive cells 51 and 52 according to the deflection angle of 
the deviation mirror 26. That is, the quantity of light of the flux of light which carries out 
incidence to a light sensitive cell 51 increases as ****** theta becomes small, and the quantity 
of light of the flux of light which carries out incidence to a light sensitive cell 52 decreases as 
theta becomes small. Based on the difference (A-B) of the output A of a light sensitive cell 51, 
and the output B of a light sensitive cell 52, exact detection of the deflection angle of a 
deviation mirror can be carried out using this relation. 
[0019] 

[Effect of the Invention] Carry out incidence of the angle detection light to a deviation mirror, 
and the reflected light is made to separate in respect of the separation from which a reflection 
factor changes according to the degree of incident angle further as above-mentioned. Since the 
quantity of light of the reflected light reflected in respect of separation and the quantity of light 
of the flux of light which penetrated the separation side are detected by the light sensitive cell, 
respectively and the deflection angle of the aforementioned deviation mirror was detected based 
on the difference of the output, It becomes possible to be able to perform angle detection of the 
specific direction of a deviation mirror with high precision, and to also perform adjustment of a 
light sensitive cell easily further. 
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ii v 5W7'JXA2 3'Cg»*ft'rr-^*!tit>.U i 
-2 4CMW$tLSo 7-^^m-b>if-2 4(±2oCD 
ft3tt«W**oT*t), 17^7^ h>X'JXA3 2t«t 

Z £lz£<0, %74 2lc83^^nTUS7 : -^tilffi 
&^8l!3 7 ; -*II-ft£tU;tj-f So a*5, iEfittciimlie 

h 7 >> * > ^iiif* «t v $ m^&m ^-tt-te^ «» 

H T > X0SSC i o T Sfefi»$ ffii]®DSS * fc (±«?B® 

[0017] ^tC, H6~9 £#fl?.bT, ±13^ -fX^ 
h'7-f7ii l Cjgffl$ixS7^;v^> S 5— ©fitS^ttl 
■fe^if- 2 8©«fig(rout85iB^I-rSo 0 6t:^-r«fc-5 

{i(RjS7-2 6 (Wb?7-) ©SB 
i;j.-;u7^e>^m^ti,fc7tm* 5 Jglt$ttffi i©u u- 
U>X7^|Sl^vB2 6 a i:SM<Hl]©B) 2 6 bl:S» 



(4) 



ttM? 11-14 4 2 7 4 



mzntzftmit. K-AX7 , u-^-4oia«u ; e 

*U -g|5tt#«Ii4 0 a^jgjilLTft^ttii^ 2izmM 
£ft£o CCfs tf-A^^U -y^-4 0©#S£®4 0 

(Ctf-A^rU -v*-4 0©{tIMft£ (#gf®4 0a^ 
©^!£©AS*£i<9i:,S«*i:©W&) £^-r<, 
[0 0 18] 0 6~EI8(C^;-r < l;-5C, <l(q]5.5-2 6 

Asuis-r^h^ ^ntijsbTSwa i 2 6T-s*t£*vt 

t-A^T-'J Q^XMtZ>it%i£ftmmA 0 a 

£#&-T£i<9#^bir -5„ Z.(Dm. *IUig5K 5 2 
±tc(S«{c*m (AM^0tc:jSi:T^ai§l5 1 tC(*P 
U"PZ£&ttP&> jH6ttffi«5 2fcttPl\ P2* *fcttP3*) 

tB§§5 2{cA^-r^itmco*a{±ei* s 'h$ <^ts(c^o 

Ai:Mtll^5 2®m*Bi:(CM (A-B) K*^5#s' 
-[0019] 

AStU ^icAtt^sc/ftUTRt^* 5 

— ©«fafc*ttlB-f *«fc-5£Lfcfc«>, fi[6U^-©t3 



[HI] ^W?l©^iMr-f **SSB©S*«J«&^ 

[El 2] IUiji7'-A©5t4!8SP&^-r0'e&So 

[0 3] '#±ffl**i=» h*'^-rBffflia-Cft5. 

[El 4] lift* 5 — k»±Sl*^=y h£^f¥350 

[El 5] Ei&r— A©{M»fBia-r-&3o 

[El 6] <ft«tftW-fe>-tf— ©JtoSSfiMBC^-TBre* 

So 

[07] ffl|6j^7-©S*5IIl«l<aB{Ci5{i5^ail§ 

^ffiA*t3tem©ffiB*^-r^"csi?>o 

[SI 8] «l6li9-©ll«:*ilttiftKt*5»*}te*iaS 

^©AW^cDteH^'f 0"e&5<> 
[El 9] K-A^-ru ©tg£!gMi*^-t0T-fc. 

2 )tr-fX^ 

3 EllbT— A 

6 

8 7V^^t- 

2 6 (I[rJ5 =? — 

2 9 IlffliJl/-l/>X 

3 0 $2©'J U-l/>X (i^-y>^l/> 
X) 

4 0 tf— y ? — 

5 1 Jtet^HiS 

5 2 itttliSt 

6 0 ^StfcttJfflftfi 



[02] 



IB3] 



[08] 
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K 7* 


T— — ) 

— : — r ! ^ 



P2 r 




[0 5] 



rv P1 ' 
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deg. 
Attft (.6) 



(6) 



ftfflW- 1 1 - 1 4 4 2 7 4 



[06] 




